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Abstract The experiment was conducted in the Stipa breviflora Griseb. desert steppe Inner Mongolia 41°47'17"N 111°
53'46"E 1450m sea level from 2002 to 2004. The objectives were to test the integrated influence of different stocking rates
on species diversity and productivity with fenced sheep grazing. The results showed that the species diversity changed in the
second year under different stocking rates and the average species diversity decreased with the year but there was no
significance. The maximum species diversity occurred at a stocking rate of 1.027 sheep/ hm™ a . The aboveground net
primary productivity of the plant species occurred with equal-compensatory growth when the stocking rate was below 1.027
sheep/ hm* a  but it decreased rapidly when the stocking rate increased. Therefore the optimum stocking rate is 1.027

sheep/ hm™ a in this kind of steppe. The results in this study support the single-peak model with minus quadratic
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function in the relationship between species biodiversity and productivity of the plant community that is that maximum

species diversity occurs at the moderate plant productivity.

Key Words plant species diversity stocking rates Stipa breviflora Griseb desert steppe productivity
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Fig. 1 The dynamic of tempeture and precipitation during 2002 and 2003
1 Yo
Table 1 The plant species coverage of treatment plots before experiment %
Stocking rates sheep/ hm> a
Plant species 0 0. 686 0.794 0.918 1.027 1.213 1.477
Stipa breviflora 4.14 5.02 3.22 3.18 2.89 3.02 3.13
Artemisia frigida 8.59 9.87 7.90 7.23 6.86 6.94 6.02
Cleistogenes songorica 5.30 2.6 1.57 2.56 2.37 3.43 2.23
Convolvulus ammannii 1.93 2.28 1.80 2.15 2.04 2.49 2.62
Heteropappus altaicus 0.29 0.7 0.33 0.46 0.31 0.35 0.53
Artemisia pecinata 1.70 0.49 1.22 1.58 0.94 0.53 0.85
Kochia prostrata 0.06 0.38 0.12 0.14 0.23 0.5 0.45
Caragana stenophylla 0.04 0.17 0.36 0.19 0.05 0.45 0.02
Leymus chinensis 0.08 0.00 0.02 0.00 0.12 0.07 0.00
1.2
1.2.1
6 8.75 8.82 8.71 8.76 9.07 8.81 hm’
67891113 2 12 0. 686
A 0.794 B 0.918 C 1.027 D 1.213 E 1.477 F / hm* a
CK 0 / hm*a 1 hm? 2002 7
1.2.2
8 10 Im’
a 3 Diversity index Richness index
evenness index 6
Margalef Ma Ma = S-1 /InN
Patrick Pa Pa =S
Shannon-Wiener H' H =- 2 PilnP:
Simpson D D=1- 2 pPi’
Pielou JP JP = - PilnPi/InS
-1
(Xre) -1
Alatalo EA EA =

exp - zPilnPi -1
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Table 2 Diversity indices of plant community
* Patrick Patrick’s index Margalef Margalef’s index Shannon Shannon’s index
Treatment 2002 2003 2002 2003 2002 2003
CK 10b +5.72 13ab +6.36 1.766b +0.77 2.127a+1.15 1.144a £1.02 1.155a+1.06
A 12b +4.43 15a+4.05 2.222ab +1.56 2.538ax1.1 1.295a +0.54 1.05a+1.08
B 14b +4.9 15a+7.23 2.752ab +£1.04 2.508a+1.19 1.285a+0.91 1.079a £0. 82
C 16ab +£3.99 16a+6.93 3.09a +2.04 2.636a+1.76 1.314a+0.93 1.203a £0.46
D 17a+4.24 17a £8.03 3.479a £2.69 2.838a+1.39 1.317a£1.08 1.363a+£0.42
E 11b +5.94 13ab +5.62 2.171ab £0.77 2.264a+1.62 1.294a +£0.92 1.303a +0.52
F 10b £4.21 11b +4.38 2.006ab +5.03 1.915a+1.09 1.316a+0.78 1.195a+£0.72
Simpson Simpson’s index Pielou Pielou’s index Alatalo Alatalo’s index
Treatment 2002 2003 2002 2003 2002 2003
CK 0.679a £0.52 0.582a+0.15 0.497a+1.52 0.45a +0.25 0.528a +£0.27 0.516a+0.17
A 0.803a £0.37 0.503a +0.28 0.521a+1.22 0.388a +0.29 0.547a 0.4 0.545a £0. 11
B 0.829a +0.87 0.524a +£0.17 0.487a +£0.32 0.398a +0.23 0.537a+0. 16 0.567a+0.34
C 0.838a+0.23 0.545a £0.48 0.474a £0.32 0.404a £0.15 0.595a +£0.28 0.58a+0.20
D 0.86a +0.29 0.697a+0.23 0.565a +0.42 0.566a +0.22 0.657a 0. 16 0.644a +0.34
E 0.836a +0.22 0.656a £0.48 0.54a+0.19 0.508a +0. 44 0.63a+0.25 0.61a+0.25
F 0.843a+0.2 0.594a +0.39 0.514a2+0.23 0.498a+0.24 0.563a £0.37 0.536a +0.31

® Stocking rates Sheep/ hm*> a  CKO0 A 0.686 B0.794 C0.918 D 1.027 E 1.213 F 1.477 the same below
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Table 3 The aboveground net primary production of plant community
2002 2003
Treatment
Me SD Me: D
e P>0.05 e S P>0.05
CK 217.13 48.55 a 81.34 11.12 a
A 196.77 77.22 a 76.38 23.31 a
B 190.43 38.44 a 67.84 13.78 ab
C 125.61 88.99 b 69.4 8.57 ab
D 135.47 71.99 a 75.22 24.99 a
E 96.98 38.78 b 60.8 11.68 b
F 98.07 29. 66 b 59.1 12.11
2.3
2 Patrick F=0.65 Pr>F 0.5433
Margalef F=1.27 Pr>F 0.3181 Pielou F=2.64 Pr>F 0.1159 Shannon
F=5.45 Pr>F <0.0026 Simpson F=34.18 Pr>F <0.0001 Alatalo F=87.33 Pr
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Fig.2 Relationship between aboveground net primary production ANPP and species diversity of plant community
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